Mössbauer spectroscopy and X-ray diffraction have been applied to study the structural and magnetic properties of Fe 3−x Ti x Al alloy system. The distribution of nearest neighborhood of iron atoms as a function of the Ti concentration and formation of the Heusler phase with L2 1 type of structure were investigated.
Introduction
The Fe 3−x M x Al ternary alloys based on Fe 3 Al iron aluminides doped with 3d-M elements are considered to be potential high-temperature structural materials because of their high strength combined with excellent oxidation and corrosion resistance [1] . The Ti addition improves the high temperature strength of Fe 3 Al by stabilization of the DO 3 ordered structure and leads to some extreme change in physical properties, than others elements. The substitution of Fe atoms by Ti atoms yields the Fe 2 TiAl Heusler phase with L2 1 structure and increases the critical temperature T C for DO 3 /L2 1 ↔B2 transition [2] [3] [4] . According to the established isothermal sections of the Fe-Al-Ti phase diagram at 1073 K the two phase equilibrium (L2 1 −Fe 2 TiAl+hexagonal Laves phase with C14 structure) is expected in the iron rich alloys [5] . Mössbauer investigations on quenched Fe 3−x Ti x Al alloys indicate that in the wide range of Ti concentration the α-Fe, Fe 2 Ti and Fe 2 TiAl phases are in coexistence [6] . In this paper, the Mössbauer spectroscopy and X-ray diffraction were applied to explain the structural and magnetic properties of annealed Fe 3−x Ti x Al alloys in the range of titanium concentration x from 0.2 to 1.0.
Experimental
The investigated compounds F 3−x Ti x Al (x=0.2, 0.45, 0.55, 0.65, 0.75, 1) were prepared by arc melting in high purity argon atmosphere. After melting the samples were mechanically crashed and annealed at 1173 K for 1 h and next at 673 K for 4 h followed by furnace cooling. The 57 Fe Mössbauer spectra were recorded at room temperature using a constant acceleration spectrometer with 57 Co(Rh) source with an activity of 50 mCi. All of investigated alloys were measured in two ranges of velocity: (±3) mm/sec and (±8) mm/sec. The spectra were analyzed by MOSMOD computer program which is a direct implementation of Voigt-based fitting method of Rancourt and Ping [8] . A least-squares method program using the Gauss-Legendre technique for evaluation of the transmission integral was used for fitting the non-magnetic component of Mössbauer spectra. The X-ray measurements were made at room temperature on powder samples using a high-resolution Simens D-5000 diffractometer with a graphite monochromator. 
